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(57) Abstract: A method of forming a wellbore casing within a 
borehole (10) that traverses a subterranean formation, is provided 
by assembling a tubular liner by coupling a multi-layer tubular 
insert (92) threaded portion (24) of a first tubular member (16), 
and coupling a threaded portion (22) of a second tubular member 
(14) to the threaded portions (24) of the first (16) tubular member 
and the multi-layer tubular insert (92). the tubular liner assembly is 
positioned within the borehole (10); and the tubular liner assembly 
within the borehole (10) is radially expanded and plastically 
deformed. The multi-layer tubular insert (92) includes a first tubular 
insert having a first modulus of elasticity; and a second tubular 
insert coupled to the first tubular insert having a second modulus 
of elasticity. The first modulus of elasticity is different from the 
second modulus of elasticity. 
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(57) Abstract: A method of forming a wcllbore casing within a bore- 
hole (10) that traverses a subterranean Formation, is provided by as- 
sembling a tubular liner by coupling a multi-layer tubular insert (92) 
threaded portion (24) ol a first tubular member (16), and coupling a 
threaded portion (22) of a second tubular member ( 14) to the threaded 
portions (24) of the first ( 16) tubular member and the multi-layer tubular 
insert (92 ). the tubular liner assembly is positioned within the borehole 
(10); and the tubular liner assembly within the borehole ( 1 0) is radially 
expanded and plastically deformed. The multi-layer tubular insert (92) 
includes a first tubular insert having a first modulus of elasticity; and a 
second tubular insert coupled to Ihe first tubular insert having a second 
modulus of elasticity. The first modulus of elasticity is different from 
the second modulus of elasticity. 



WO 2004/018823 A3 1 910 DI1IB! II DI1II Dili Ilili 11111 1111 1 U 111 IIIll lllll tlUl Hill IIUI Oil HID 111111(1 (III 



liS, 11, IK, GB, OR, Mil, IE, IT, LU, MC, NL, PT, RO, 
SIS. SI, SK, TR ), OA PI patent <BF, BJ, CF, CG, CI, CM, 
GA, GN. GQ, (iW. ML, MR, Nli, SN, TIX TCi). 

Declaration under Rule 4.17: 

— t tf inventorship ( Rule 4. 1 7(iv)) for US only 

Published: 

— with international search report 

— with amended claims 



(88) Date or publication of the international search report: 

5 August 2004 

Date of publication of the amended claims: 

16 September 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the l*Ci Gazette. 



WO 2004/018823 



PCT/US2003/025676 



AMENDED CLAIMS 
[0059] [received by the International Bureau on 10 June 2004 (10.06.04); 

original claims 1-5 replaced by new claims 1-72 (8 pages)] 

Claims 

What is claimed is: 

1. A method of forming a wellbore casing within a borehole that traverses a subterranean formation, 
comprising; 

assembling a tubular liner by a process comprising: 

coupling a multi-layer tubular insert assembly to a threaded portion of a first tubular 
member, and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multi-layer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically informing the tubular liner assembly within the borehole; 

wherein the multilayer tubular insert comprises; 

a first tubular insert having a first modulus of elasticity, and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second modulus of 
elasticity. 

2. The method of claim 1 , wherein the first and second tubular inserts comprise metallic materials. 

3. The method of claim 2, wherein the first tubular insert comprises copper, and wherein the second 
tubular insert comprises cadmium. 

4. The method of claim 1 , wherein the modulus of elasticities of the first and second tubular inserts 
ere less than the modulus of elasticities of the first and second tubular members. 

5. A method of forming a wellbore casing within a borehole that traverses a subterranean formation, 

comprising: 

assembling a tubular liner by a process comprising: 

coupling a multilayer tubular insert assembly to a threaded portion of a first tubular 
member; and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multilayer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within Hie borehole; 
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one of the layers of the multilayer tubular insert providing a fluidio seal after radially 
expanding and plastically deforming the tubular liner assembly; and 

another one of the layers of the multilayer insert providing a micro fluidic seal after radially 
expanding and plastically deforming the tubular liner assembly. 

6. The method of claim 1 , whsrcin the modulus of elasticity for at least one of the tubular inserts is 
less than the modulus of elasticity of the first and second tubular members. 

7. The method of claim 5, ^/herein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

8. The method of claim 1, wherein the melting point for at least one of the tubular inserts prior to 
the radial expansion and plastic deformation is less than the melting point after the radial expansion 
and plastic deformation. 

9. The method of claim 5, wherein the melting point for at least one of the layers of the multilayer 
insert prior to the radial expansion and plastic deformation is less than the melting point after the radial 
expansion and plastic deformation. 

1 0 . The method of claim 1 , wherein at least one of the tubular inserts releases energy during the 
radial expansion and plastic deformation. 

1 1 . The method of claim 5 , wherein at least one of the layers of the multilayer insert releases 
energy during the radial expansion and plastic deformation. 

12. The method of claim 1, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

13. The method of claim 12, wherein the sleeve receives the first and second tubular members. 

14. The method of claim 12, wherein the sleeve is received within the first and second tubular 
members. 

15. The method of claim 1, wherein assembling the tubular liner further comprises: 
concentrating contact stresses between the first and second tubular member. 
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1 6. The method of claim 5, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

17. The method of claim 16, wherein the sleeve receives fee first and second tubular members. 

18. The method of claim 16, wherein the sleeve is received within the first and second tubular 
members. 

1 9. The method of claim 5 ? wherein assembling the tubular liner further comprises: 
concentrating contact stresses between the first and second tubular member. 

20. A method of forming a wellbore casing within a borehole that traverses a subterranean formation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling a multi-layer tubular insert assembly to a threaded portion of a first tubular 
member, and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multi-layer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole. 

21. The method of claim 20, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

22. The method of claim 21, wherein the sleeve receives the first and second tubular members. 

23. The method of claim 21 , wherein the sleeve is received within the first and second tubular 
members. 

24. The method of claim 20, wherein assembling the tubular liner further comprises: 
concentrating contact stresses between the first and second tubular member. 

25. The method of claim 20, wherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

26. The method of claim 20, wherein the melting point for at least one of the layere of the 
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prmltilayer insert prior to the radial expansion and plastic deformation is less than fee melting point 
after the radial expansion and plastic deformation. 

27. The method of claim 20, wherein at least one of the layers of ihe multilayer insert releases 
energy during the radial eispansion and plastic deformation. 

28. A method of forming a weltbore casing within a borehole thai: traverses a subterranean formation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling a multi-layer tubular insert ascambly to an end of a first tubular member; and 
coupling an end of a second tubular member to the end of the first tubular member and 
the multi-layer tubular insert; 

positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole. 

29. The method of claim 28, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

30. The method of claim 28, wherein assembling the tubular liner further comprises: 
concentrating contact stresses between the first and second tubular member, 

31 . The method of claim 28, wherein the melting point for at least one of the layers of the 
multilayer insert prior to the radial expansion and plastic deformation is less than the melting point 
after the radial expansion and plastic deformation. 

32. The method of claim 28, wherein at least one of the layers of the multilayer insert releases 
energy during the radial expansion and plastic deformation. 

33. The method of claim 28, wherein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second modulus of 
elasticity. 

34. The method of claim 33, wherein the first and eeeond tububx inserts comprise metallic materials. 
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35. The method of claim 34, wherein the first tubular insert comprises copper, and wherein the 
second tubular insert comprises cadnrium. 

36. The method of claim 33, wherein the modulus of elasticities of the firsV and second tubular inserts 
are less than tht moduhu; of elasticities of the first and second tubuler members. 

37. A method of forming a wellbore casing within aborehole that traverses a subterranean formation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling an end of a first tubular member to an end of a second tubular member; and 
coupling a tubular sleeve to the ends of tbe first and second tubular members; 

positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole; 
wherein coupling the tubular sleeve to the ends of the first and second tubular members 
comprises applying magnetic energy to the tubular sleeve. 

38. A tubular liner apparatus, comprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member, and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 

first tubular member and the multi-layer tubular insert; 
wherein the multilayer tubular insert comprises: 
a first tubular insert having a first modulus of elasticity and 

a second tubular insert coupled to the first tubular insert having a second modulus of elasticity; 
wherein the first modulus of elasticity is different from the second modulus of elasticity. 

39. The apparatus of claim 38, wherein the first and second tubular inserts comprise metallic 
materials* 

40. The apparatus of claim 39, wherein the first tubular insert comprises copper; and wherein the 
second tubular insert comprises cadmium 

41. The apparatus of claim 38, wherein the modulus of elasticities of the first and second tubular 
inserts are less than the modulus of elasticities of fee first and second tubular members. 
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42. The apparatus of claim 38, wherein the melting point for at least one of the tubular inserts prior to 
a radial expansion and plastic deformation is less than fee melting point after the radial expansion and 
plastic deformation- 

43. The apparatus of claim 33, wherein at least one of the tubular inserte releases energy during a 
radial expansion and plastic deformation. 

44. The apparatus of claim 38 8 wherein the apparauip further comprises: 

a tubular sleeve coupled to the first and second tubular member. 

45. The apparatus of claim 44, wherein the sleeve receives the first and second tubular members. 

46. The apparatus of claim 44, wherein the sleeve is received within the first and second tubular 
members. 

47. Hie apparatus of claim 38, wherein the apparatus further comprises: 

means for concentrating contact stresses between the first and second tubular members. 

48. A tubular liner apparatus, comprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member; and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 

first tubular member and fee multi-layer tubular insert; 
wherein one of the layers of the multilayer tubular insert provide a fluidic seal; and 
wherein another one of (he layers of the multilayer insert provide a micro fluidic seal. 

49. The apparatus of claim 48, wherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

50. The apparatus of claim 48, wherein the melting point for at least one of the layers of the multilayer 
insert prior to a radial expansion and plastic deformation is less than the melting point after the radial 
expansion and plastic deformation. 

5 1 . The apparatus of claim 48, wherein at least one of the layers of the multilayer insert releases 
energy during a radial expansion and plastic deformation. 
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52. The apparatus of claim 48, further comprising: 

a tubular sleeve coupled to the first and second tubular member. 

53. The apparatus of claim 52, wherein the sleeve receives the first and second tubular members. 

54. The apparatus of claim 52, wherein the sleeve is received within the first and second tubular 
members. 

55. The apparatus of claim 48, further comprising: 

means for concentrating contact stresses between the first and second tubular member. 

56. A tubular liner apparatus, comprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member; and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 
first tubular member and the multi-layer tubular insert. 

57. The apparatus of claim 56, wherein the apparatus further comprises: 
a tubular sleeve coupled to the first and second tubular member. 

58. The apparatus of claim 57, wherein the sleeve receives the first and second tubular members. 

59. The apparatus of claim 57, wherein the sleeve is received within the first and second tubular 
members. 

60. The apparatus of claim 56, further comprising: 

means for concentrating contact stresses between the first and second tubular member. 

61 . The apparatus of claim 56, wherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less man the modulus of elasticity of the first and second tubular members. 

62. The apparatus of claim 56, wherein the melting point for at least one of the layers of the 
multilayer insert prior to a radial expansion and plastic deformation is less than the melting point after 
the radial expansion and plastic deformation. 

63. The apparatus of claim 56, wherein at least one of the layers of the multilayer insert releases 
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energy during a radial expansion and plastic deformation. 

64. A tubular liner apparatus, comprising: 

a first tubular member; 

a multi-layer tubular insert coupled to the first tubular member; and 

a second tubular member coupled to the first tubular member and the multi-layer tubular insert 

65. The apparatus of claim 64, further comprising: 

a tubular sleeve coupled to the first said second tubular member, 

66. The apparatus of claim 64, further comprising: 

means for concentrating contact stresses between the first and second tubular member. 

67. The apparatus of claim 64, wherein the melting point for at least one of the layers of the multilayer 
insert prior to a radial expansion and plastic deformation is less than the melting point after the radial 
expansion and plastic deformation. 

68. The apparatus of claim 64, wherein at least one of the layers of the multilayer insert releases 
energy during a radial expansion and plastic deformation. 

69. The apparatus of claim 64, wherein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second modulus of 
elasticity. 

70. The apparatus of claim 69, wherein the first and second tubular inserts comprise metallic 
materials. 

71. The apparatus of claim 70, wherein the first tubular insert comprises copper; and wherein the 
second tubular insert comprises cadmium. 

72. The apparatus of claim 69, wherein the modulus of elasticities of the first and second tubular 
inserts are less than the modulus of elasticities of the first and second tubular members, 
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